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Abstract
The coronavirus disease of 2019 (COVID-19) pandemic has been a constant in
everyone’s lives for almost the past three years now and has embedded itself into basically
every part of global society and norms. The main areas where this is evident are in the major
disruptions in the economic, social, and public health sectors of the world. There is one other
area that has been affected by this prolonged pandemic in a multitude of ways, the
environment. Our environment, both globally and regionally, has seen both positive and
negative effects throughout the COVID-19 pandemic in a variety of different areas. These
studied effects are direct or indirect results of changes to policy or social norms seen
throughout the past few years caused by the global pandemic. The affected areas of research
include noticeable changes in air quality, water pollution, and plastic waste along with a
number of other important environmental topics. The purpose of this literature review is to
summarize and assess the impacts that the COVID-19 pandemic has had on the environment
from many different perspectives as well as briefly discuss future implications of the findings
as well as possible research.

Introduction
COVID-19, is a new form of coronavirus which can cause a variety of respiratory and
cardiac health issues in people infected with the virus. The earliest cases of human infection
and outbreak by COVID-19 were found in the city of Wuhan, China. The first recorded cases
of human transmission were found to be linked with large seafood and animal markets and
then quickly spread from human-to-human and not from animal-to-human. Fairly quickly, the
disease spread outside of Chinese borders and made its way to basically every corner of the
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globe. COVID-19 has also been shown to affect developing countries as well as urban areas
with higher concentrations of the population for obvious reasons. As of the time of the writing
of this paper, there have been 492,189,439 confirmed cases of COVID-19 and 6,159,474
associated deaths globally (16).
With COVID-19 spreading rampantly to almost every country and infecting large
numbers of the general population, many countries saw unprecedented and rapid changes to
policy and new societal norms regarding coronavirus. One of the major changes seen was
entire citywide and/or country lockdowns, which is the restriction of movement within or
across an area in the interest of public safety or health, with the express purpose of reducing
the spread of the virus within specified regions. These lockdown measures took place in the
form of many different quarantine regulations such as the closing of businesses or restriction
of business hours, the closing of private and public schools and colleges, as well as a
restriction of travel: both internationally by boating or flying, or locally in the form of daily
commutes and set curfew hours. Another major change was the still ongoing practice that
started right at the beginning of the pandemic; the drastic increase in the use of personal
protective equipment, in the form of masks, while out in public. Many businesses and
organizations implemented mask mandates and would require a person to stay home and get
tested for the virus in the event that they began to show symptoms. The pandemic then
proceeded to impact essentially every aspect of human life including drastic reductions in the
global economy, worldwide travel and transportation systems, as well as social interactions
with the drastic increase in work-from-home occupations.
Besides all of the negative impacts in the economic and social areas of our lives, there
were also a plethora of positive and negative impacts on the environment across the globe
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caused by the COVID-19 pandemic. To this day, there has been a fair amount of studies and
research done on the COVID-19 crisis and how it alters our environment in different contexts
normally discussed in scholarly journals, such as various types of pollution or waste as well as
more abstract topics like the effects on biodiversity and wildlife.

Positive Outcomes on Environment
Air Quality
The main positive impact that was highlighted and witnessed early on in the pandemic
was the increase in air quality and a decrease in various forms of air pollution. This positive
impact came primarily as a result of the multitude of lockdowns implemented in many cities
in almost every country globally. With these lockdown measures, there was a drastic decrease
of travel and transportation as well as an increase in the proportion of the population staying
home or working from home. These associated restrictions to normal societal patterns was
then quickly referred to as an “anthropause”. With this anthropause seen early on in the
COVID-19 pandemic, there was almost a nine percent global reduction in carbon emissions in
the first months of 2020 compared to the same period of time in 2019 (9). The other area that
was seen significantly improving was air pollution. In a global study of 87 different cities
during the early months of 2020 using free international AQI (air quality index) databases, the
research revealed an overall decrease in different common air pollutants in cities such as
particulate matter (PM) of all magnitudes, nitrogen dioxide (NO2), and ground level ozone
(O3). The only major pollutant that didn’t decrease in this time span is carbon monoxide (CO),
with all of the other pollutants decreasing on average by a significant degree. To be specific,
ground level ozone decreased by 7.64%, NO2 decreased by 20.54%, and all PM decreased by
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an average of 17.52% (14). These trends persisted throughout Europe as well with the main
reduction in these pollutants being a reduction in the quantity of coal being burned for energy
throughout many European countries such as Greece, Portugal, Finland, Norway, Poland,
Sweden, and Spain. This study surrounding European cities claimed that if the pandemic kept
these pollutants reduced there would be a reduction in associated deaths as well. For PM, this
decrease would lead to approximately 21,000 less deaths and for NO2, an estimated 11,000
less deaths as well (12). Similarly, in a study that looked at environmental impacts caused by
the COVID lockdowns in Victoria, Australia; there was an average reduction in PM by 23.5%
across both waves of the pandemic, along with a decrease in NO2 by 12.6% (2). In another
article discussing the air pollutants on a global scale it was found that atmospheric emissions
decreased in the same fashion. For PM2.5, there was a reduction of 0.6 Mt, and for NO2 and
sulfur dioxide (SO2) there was a decrease of 5.2 Mt collectively. In this same study, AOD
(aerosol optical depth) was analyzed using data collected from NASA satellites and it was
seen that this aspect of air pollution decreased as well. For example, just the region
surrounding India saw over a 50% reduction in AOD (6). These sharp increases in air quality
are very important because all of the above air pollutants are known to be correlated with
various short and long term respiratory conditions, especially in urban regions where exposure
to these pollutants is constant and in high concentrations. It has also been speculated that the
members of the population who live in these conditions tend to be more susceptible to
contracting COVID-19 as well, especially so in the elderly (65+) members of the community
(3).
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Water Quality
Water quality, while not being studied at the same lengths as air quality, also saw
noticeable improvements during the COVID-19 pandemic. One of these positives that was
hypothesized to change is related to the previous section on air quality, and that is the
reduction of acid rain infiltrating water ways. With the aforementioned reductions globally for
both NO2 and SO2, this means that there is less concentration of those pollutants in the
atmosphere to react with rain water and form nitric and sulfuric acid that would inevitably
find its way to waterways. Various water ecosystems also saw some sort of recuperation
during the pandemic in different parts of the world. These positive alterations were seen in the
form of increased dissolved oxygen (DO), decreased biological oxygen demand (BOD), total
coliform reduction, and decreased concentrations of nitrates, particularly in waterways that are
located in or around urban areas like cities. A shining example of these increases in water
quality were seen in the Ganga River, which is known as the “national river” of India; during
the initial national lockdown in India, there was a reported decrease of industrial effluent
wastewater of approximately 1300 million liters. It was because of this change that the Ganga
River saw its largest decrease in BOD and its largest increase in DO in the previous two
decades. On a similar note, the Yamuna River just outside of Dehli saw a similar record high
in recorded DO saturation at an average of just over five mg/L. Both of these rivers’ waters,
after being tested, were scored in category “A '' by the Central Pollution Control Board of
India; which meant that the water in these rivers is safe for consumption by humans with
conventional treatment methods (6). Similarly, in a survey study based on the observations of
volunteers in Ecuadoran coasts and beaches using a reporting form submission a few benefits
were observed throughout the first six months of 2020 when lockdown policies were most
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strict throughout Ecuador. The volunteers consisted of generic citizens, tourists, and people
with a background in either academics and/or research. When polled with the question, what
has changed about the sand/water? 45% of the respondents replied in some variation of that
the water looked cleaner, 28% of the respondents said that the water had better clarity, and
27% of the respondents stated that they could see more aquatic organisms in the water from
the beach. Of these organisms seen, these included fish in general, sharks, dolphins, and
manta rays (10).

Noise Pollution
Not exactly a shocking turn of events, but it was a common finding in many studies
that global noise pollution dropped off at a staggering rate in response to the aforementioned
anthropause as a result of COVID-19 lockdown policies. COVID-19 restrictions led to
significant changes in industrial & commercial activities, which resulted in the longest and
most prominent global anthropogenic seismic noise reduction in recorded history and caused a
50% drop in global median high-frequency seismic ambient noise from March to May 2020
and since then has been steadily increasing but has not reached pre-2020 levels as of yet. The
reason that noise pollution is being studied so extensively is because long term exposure to
noise pollution, especially in urban regions, is associated with a variety of health issues. Noise
pollution has been linked to psychiatric disorders like depression and anxiety, as well as
hearing loss, tinnitus, sleep disturbances, and different cardiovascular disorders such as
hypertension. In recent years, studies have shown that the likelihood of one to develop
hypertension increases by 3.6% by long-term exposure to an ambient roadside noise increase
of five dB (1).
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Wildlife
Throughout the pandemic there were various reports of wildlife being seen moving
into and throughout areas where they weren’t commonly known to move through or reside,
particularly in urban and suburban areas. The Wildlife Institute of India made a program that
allowed volunteers to document and record any sighting of wildlife witnessed and allowed for
these reports to be analyzed and translated into data. The primary increase of animal
movement seen was that of larger mammals and birds globally. For example, there were large
numbers of coyotes and deer reported being seen in the United States, wild boars seen
roaming throughout towns and cities in Italy, peacocks moving through the city of Bangor,
herds of feral goats grazing in the streets in Wales, as well as seeing common raptors return to
the United Kingdom in higher numbers (12). Another study found that in these same urban
and suburban environments, animal mortality dropped as well as breeding success of various
animals skyrocketed. Common animals like rodents and other larger mammals were no longer
being killed on and near roadways due to the travel restrictions associated with lockdowns.
Also, breeding activity of animals that are normally highly susceptible to human interference
have increased as well. For example, in this same study they surveyed the breeding activity of
the Kentish Plover, a bird that commonly breeds along the inner portion of beaches and
human activity often disrupts breeding output. In the survey, eleven nests were located in a
small stretch of the beach but the shocking finding was that about half of these nests were
settled in areas where no nests were built in the previous four years prior to 2020 (8). There is
one drawback to human activity affecting wildlife less globally, and that is the fact that
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invasive species of all kinds are most likely also experiencing these benefits as well and are
seeing similar if not better results as listed above.

Negative Outcomes on Environment
Solid Waste
In a study conducted regarding waste fires in 2020, it was found that it contributed to
56% of total fires in the year which was higher than the normal average of 45% in the
previous four years. This change was primarily attributed to the alterations in consumer
behavior due to lockdown and how there was a large increase in online shopping seen and it is
assumed that waste management programs couldn’t keep up with the sharp increase of solid
waste coming from homes (12). In the same vein as waste fires and for the same reasons, it
was found that the City of Melbourne, Australia reported a 70% increase in illegal dumping as
well as the city of Singapore generating an additional 1334 tons of solid waste; both of these
examples were seen just in the month of April 2020 (2). In another shocking case, a hospital
in Wuhan, ground zero and the epicenter of the pandemic, reported creating an additional 200
tons of clinical waste in just one day in February 2020. This is surprising and detrimental long
term because this is approximately four times the amount that the city can safely incinerate
each day (13).

Plastic Pollution
Plastic waste has also increased dramatically throughout the pandemic. This stark
increase in plastic pollution is correlated to the stark increase in plastic consumption. And it is
this increased use can be attributed to a variety of factors, one being the increase in single-use
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plastics and packaging for foods and beverages, an increase in packing material used for
shipping online-purchased items, as well as a massive increase in the use of PPE-associated
plastics such as disposable masks and gloves to stop the spread of the virus; particularly
within the medical field. One of these examples being certain hospitals reporting using over
one-hundred nitrile gloves per staff member per day for just one COVID patient (9). Multiple
studies predict that due to human activity, the amount of plastic debris currency polluting both
land and the oceans will increase twofold. However, the COVID-19 pandemic may actually
end up aggravating and increasing this amount even more due to the drastic and continuous
use of plastic based PPE (11). There have been impacts on the environment just from the
single use masks being disposed of or littered by the general public. In late 2020, a NGO
(non-governmental organization) Ocean Asia based in the Soko Islands conducted a survey
with the purpose of observing and recording ocean surface trash. The members that surveyed
those beaches stated that before the pandemic, seeing a mask mixed in with other trash was
uncommon but during this survey the team reported that disposable masks made up about one
third of the total waste they were seeing with each high tide (13). The main issues with
single-use disposable masks and other PPE ending up in different environments is that they
will inevitably be broken down into micro and nanoplastics that will be taken in by a
multitude of animals including humans through bioaccumulation and biomagnification
through the foods we eat, especially in the processed food industry. There have been several
studies that have highlighted the impacts of plastics on human health. The main health issues
associated with long term consumption of these plastics have been found to be
hormone-related cancers, infertility in both men and women, a decrease in average natural
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testosterone levels in males of all ages, as well as neurodevelopmental disorders in younger
members of the population (15).

Deforestation
It seems to be too soon to say conclusively if the COVID-19 pandemic has directly
had a net effect on the trends of deforestation, regionally or globally. However, using the data
available from a study analyzing the deforestation patterns in Latin American countries, it is
apparent that the pandemic is possibly causing indirect negative impacts on deforestation in
Latin American rainforests. According to the Brazilian Institute for Space Research, using
their satellite imagery it has been found that in Brazil the first three months of 2020 saw a
50% increase when compared to the same period of time in 2019. This pattern was very
similar in Colombia which actually saw a decrease in deforestation in 2018 and 2019, but in
the first half of 2020 saw a 59% increase in deforestation from the previous year. These
increases have been attributed mostly to quarantine and isolation causing more lax
environmental monitoring and enforcement, allowing for more instances of armed groups
illegal logging in these parts of the world (7).

Renewable Energy Sector
A somewhat smaller and less expected negative of the pandemic was its disruption of
the renewable energy sector throughout 2020, especially in the wind energy and solar energy
sections. These disruptions came mostly in the form of renewable energy supply chain issues
as well as personnel shortages to actually operate and maintain these facilities. It has been
reported that some facilities were shut down completely due to coronavirus outbreaks as well
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as up to 55% full-time workers being laid off or cut back on top of this. It is because of this
that there was an estimated decrease of wind energy output by approximately 4.9 GW globally
as well as a blanket decrease of solar energy by a staggering 28% (4). This is particularly
negative because we as a society need to start relying more on alternative forms of energy and
end our dependence on fossil fuels. However, these occurrences show how fragile this sector
is to disruption and highlights that there are obvious changes that need to be addressed in the
long term.

Conclusion
In conclusion, there are a few lessons to learn from the past few years during this
global pandemic. The first being that there needs to be substantial change to the way humans
live so that we as a civilization can then substantially reduce our carbon footprint on our
environment. Secondly, even in the midst of a pandemic we need to be cognisant of
sustainability in all of our activities as humans. Even something as small as using reusable
masks will make a large difference because there truly is enough plastic of all kinds out in the
world slowly poisoning us and other wildlife. Lastly, there were many positive and negative
consequences of the COVID-19 pandemic on the environment and while the positives have
shown obvious benefits, the question remains on if the behaviors learned throughout this time
will stick with us and lead to potential long term benefits long past the time period of just
these past few years.

COVID-19 Pandemic Effects on the Environment

13

Bibliography Notes for COVID-19 Pandemic Effects on Environment
By
Lane P. Phillips
March 21, 2022
1. Basu, B.; Murphy, E.; Molter, A.; Sarkar Basu, A.; Sannigrahi, S.; Belmonte, M.; Pilla, F.
Investigating Changes in Noise Pollution Due to the COVID-19 Lockdown: The Case of
Dublin, 1. Ireland. Sustain. Cities Soc. 2021, 65 (102597), 102597.
https://doi.org/10.1016/j.scs.2020.102597.
The topic of discussion in this article is one that is less thought of when it comes to the
environment, noise pollution and how it was impacted by COVID-19 policies such as
lockdowns. The study looks specifically at the city of Dublin and will expand the
knowledge of the only previously thought of type of pollution.
2. Boroujeni, M., Saberian, M., & Li, J. (2021). Environmental impacts of COVID-19 on
Victoria, Australia, witnessed two waves of Coronavirus. Environmental Science & Pollution
Research, 28(11), 14182–14191.
A regional study of the COVID-19 Pandemic effects on the environment of Victoria,
Australia. The study focuses on both the positive and negative outcomes of lockdowns
and social distancing policies and uses indicators such as air pollution and waste
generation across both of the waves of COVID-19 that hit the region. This source will
benefit my literature review by showing the environmental impacts on a smaller scale
and in a specific region as well as presenting data from two separate lockdowns to
further solidify the aforementioned trends.
3. Cheval, S.; Mihai Adamescu, C.; Georgiadis, T.; Herrnegger, M.; Piticar, A.; Legates, D.R.
Observed and Potential Impacts of the COVID-19 Pandemic on the Environment. Int. J.
Environ. Res. Public Health 2020, 17, 4140. https://doi.org/10.3390/ijerph17114140.
This text will aid in the topic of long term and/or possible outcomes of the COVID-19
pandemic and their effects on environmental patterns and sustainability following a
prolonged shift in consumption, travel, and economic activity in response to said
pandemic. It will be very helpful in unison with the BBC article to add more content
on this stand-alone topic of longevity as well as lending to the conclusion of the
literature review.
4. Eroğlu, H. Effects of Covid-19 Outbreak on Environment and Renewable Energy Sector.
Environ. Dev. Sustain. 2021, 23 (4), 4782–4790. https://doi.org/10.1007/s10668-020-00837-4.

COVID-19 Pandemic Effects on the Environment

14

The paper listed above briefly discusses the overall positive and negative impacts of
the COVID-19 pandemic on the environment. The main focus that is interesting is
how it highlights the issues that the renewable energy sector has been facing globally.
5. https://www.joliet86.org/assets/1/6/Will_Covid-19_have_a_lasting_impact_on_the_
environment__-_BBC_Future.pdf (accessed 2022 -03 -21).
The point of this article is less to discuss the current environmental impacts of the
COVID-19 pandemic but instead talk about whether or not the norms of the pandemic
will stick with society as it returns to “normal” and then relate these norms to long
term environmental outcomes. This is a unique topic that will provide a lot of
information and essentially inspires its own section.
6. Loh, H. C.; Looi, I.; Ch’ng, A. S. H.; Goh, K. W.; Ming, L. C.; Ang, K. H. Positive Global
Environmental Impacts of the COVID-19 Pandemic Lockdown: A Review. GeoJournal 2021,
1–13. https://doi.org/10.1007/s10708-021-10475-6.
The main topic of this article is only the positive impacts of the COVID-19 pandemic
in its relation to the environment. This paper is very helpful because it goes over the
many commonly discussed topics like air and water pollution reduction but also topics
like noise pollution, soil pollution, and wildlife activity.
7. López-Feldman, A.; Chávez, C.; Vélez, M. A.; Bejarano, H.; Chimeli, A. B.; Féres, J.;
Robalino, J.; Salcedo, R.; Viteri, C. Environmental Impacts and Policy Responses to
Covid-19: A View from Latin America. Environ. Resour. Econ. (Dordr.) 2020, 1–6.
https://doi.org/10.1007/s10640-020-00460-x.
This text covers a lot of the main points already discussed but also discusses a few
newer less commonly recognized impacts of the COVID-19 pandemic, such as
deforestation. The article also discussed long term and potential impacts of the
pandemic; the only caveat being that it is through the lens of Latin America and not
world-wide, even though the information and points posed are still very relevant to the
research paper.
8. Manenti, R.; Mori, E.; Di Canio, V.; Mercurio, S.; Picone, M.; Caffi, M.; Brambilla, M.;
Ficetola, G. F.; Rubolini, D. The Good, the Bad and the Ugly of COVID-19 Lockdown Effects
on Wildlife Conservation: Insights from the First European Locked Down Country. Biol.
Conserv. 2020, 249 (108728), 108728. https://doi.org/10.1016/j.biocon.2020.108728.

COVID-19 Pandemic Effects on the Environment

15

This text is specific and helpful in two ways, it not only discusses the topic of wildlife
affected by the COVID-19 pandemic but also looks at a single country as a regional
case study.
9. Mcgain, F.; Muret, J.; Lawson, C.; Sherman, J. D. Effects of the COVID-19 Pandemic on
Environmental Sustainability in Anesthesia. Response to Br J Anaesth 2021;126:E118ee119.
2020. https://doi.org/10.1016/j.bja.2020.1.0.
This article briefly goes over a few of the common positive and negative outcomes
that have been highlighted but where this article differs from others is that it
specifically targets impacts seen in the medical field. It also discusses strategies and
actions that should be taken towards environmentally sustainability in areas like
anesthesiology and personal protective equipment (PPE).
10. Ormaza-Gonzaìlez, F. I.; Castro-Rodas, D.; Statham, P. J. COVID-19 Impacts on
Beaches and Coastal Water Pollution at Selected Sites in Ecuador, and Management Proposals
Post-Pandemic. Front. Mar. Sci. 2021, 8. https://doi.org/10.3389/fmars.2021.669374.
This article discusses the water pollution specifically at coastal sites in relation to the
COVID-19 pandemic and can be viewed as a case study as well with the selected sites
only being in a high tourism country of Ecuador.
11. Patrício Silva, A. L., Prata, J. C., Walker, T. R., Duarte, A. C., Ouyang, W., Barcelò, D., &
Rocha-Santos, T. (2021). Increased plastic pollution due to COVID-19 pandemic: Challenges
and recommendations. Chemical Engineering Journal, 405, 126683.
This article focuses on the waste generation, specifically plastic, in relation to the
COVID-19 pandemic due to the increased usage of plastics for safety precautions. One
of the main trends that this literature review focuses on is the uptick in plastic product
consumption across the board during the COVID-19 pandemic and this article will
provide valuable information on that issue.
12. Rupani, P. F., Nilashi, M., Abumalloh, R. A., Asadi, S., Samad, S., & Wang, S. (2020).
Coronavirus pandemic (COVID-19) and its natural environmental impacts. International
Journal of Environmental Science & Technology (IJEST), 17(11), 4655–4666.
This source primarily focuses on overarching benefits and adverse effects of the
COVID pandemic fueled lockdowns and travel restrictions. The main focus of the
study focuses on carbon emissions being decreased globally as well as reducing
overall water pollution in some areas of the world as well. The source also briefly

COVID-19 Pandemic Effects on the Environment

16

discusses some other negative impacts outside of climate, such as social issues and
economic interactions that could help give an understanding behind a few of the trends
seen throughout the world.
13. Saadat, S.; Rawtani, D.; Hussain, C. M. Environmental Perspective of COVID-19. Sci.
Total Environ. 2020, 728 (138870), 138870. https://doi.org/10.1016/j.scitotenv.2020.138870.
This paper gives some historical and socioeconomic background of the COVID-19
pandemic and then discusses the emergence of patterns that have affected an aspect of
the environment such as increased generation of medical waste, and improved air and
water quality in response to lockdowns and reduced economic activity globally.
14. Sarmadi, M., Rahimi, S., Rezaei, M., Sanaei, D., & Dianatinasab, M. (2021). Air quality
index variation before and after the onset of COVID-19 pandemic: a comprehensive study on
87 capital, industrial and polluted cities of the world. Environmental Sciences Europe, 33(1),
1–17.
This study examines the air qualities indexes of various important cities and how they
looked prior to and following a wave of lockdown policies related to COVID-19
across the globe. This source provides more air quality data but on multiple separate
types of pollutants such as particulate matter of different sizes and nitrogen-based
gasses. This study is helpful because it covers air quality related effects of the
pandemic but from a different perspective with data on different airborne pollutants.
15. Shruti, V. C., Pérez-Guevara, F., Elizalde-Martínez, I., & Kutralam-Muniasamy, G. (2020).
Reusable masks for COVID-19: A missing piece of the microplastic problem during the
global health crisis. Marine Pollution Bulletin, 161, N.PAG.
While other articles discuss plastic usage in the COVID-19 pandemic, this source also
discusses the increased plastic pollution but only within the context of face mask
pollution and its effects on the environment. With COVID-19 causing a staggering rise
in the usage of disposable face masks, containing microplastics, there was
corresponding increase in mask waste making up a large portion of overall plastic
waste. The study aids the paper in the sense that it will give specificity and examples
to the main point of pandemic plastic pollution.
16. World Health Organization. WHO COVID-19 dashboard https://covid19.who.int/.

COVID-19 Pandemic Effects on the Environment

17

This source was included in the literature review simply to be able to cite basic
information about COVID-19 and its associated pandemic such as number of people
infected and number of deaths caused by the virus globally.

